The term arhinencephaly was coined by GeoffreySaint-Hilaire in I882 (cited by Morton, I 947) when describing a 'monster' without a properly developed nasal region. He made no reference to the actual rhinencephalon. Kundrat (I 882) embraced the rhinencephalon in his study and subsequently the term has come to refer more to brain abnormalities than the nose alone. Yakovlev (I959) found that the rhinencephalon is never completely absent, and De Myer (I97I) suggested that the term arhinencephaly should be restricted to simple absence of the olfactory bulbs and tracts, without the often gross associated defects of the brain (the holoprosencephalies).
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In this series absence of the first cranial nerve has been taken as the common denominator in the AF arhinencephalic syndromes. Although De Myer and Zeman (I963) showed that this abnormality may not be present in the holoprosencephalic spectrum of abnormalities, this is very uncommon and has not been found in this study.
Clinical material
Necropsy examinations have been carried out on 22 infants with arhinencephaly at this and associated hospitals over a 15-year period. KML was alerted to arhinencephaly in his first case by the inclusion of this abnormality in one of severe multiple malformations. Thereafter arhinencephaly, even of the forme fruste variety where there is only hypoplasia of the olfactory bulb and absence of the olfactory tract and trigone without other obvious brain abnormality, was actively sought in all necropsy examinations. Therefore selection of cases with such features has not occurred. However, isolated 'absence' of the first cranial nerve has not been observed in the 1735 consecutive autopsies (Laurence, 1975) and this is also a rare occurrence in the literature (Stewart, 1939) . Furthermore, the incidence of associated chromosomal abnormalities is not higher in this series than previously reported (Aita, I969) .
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Results
The clinical features, necropsy, ophthalmological, and cytogenetic findings are given in the (Fig. 17 ) Optic nerve diameter 2-I X o-8 mm* * (i) mean cross-sectional dimensions of the optic nerve near the chiasma in 24 normal neonates of over 32 weeks' gestation was i-8 X 2-7 mm (range 1-25 -2-0 X 1-9 -3-5 mm)
(ii) mean diameter of the optic nerve just before entrv into the eyeball in six normal neonates of over 32 weeks' gestation was 2-6 mm (range 2-2 -3-1 mm) the trisomy D syndrome can occur in the arhinecephalic cases with trisomy D.
In Robain and Gorce, 1972) . The severity of eye involvement in this series is parallel to the severity of brain involvement in Cases I to 5 but not in Cases 6 to 8 (Figs 9-I7) . Prediction of the brain from the eyes is not possible, therefore, but the changes found in the eyes in this series should arouse the ophthalmologists' interest in the brain and the endocrine system (see below). This is especially so when such ocular abnormalities are associated with hypotelorism (suggesting a tendency to cyclopia), and external nasal abnormality (suggesting arhinencephaly), or cleft lip/palate (Kundrat, i 882; De Myer, Zeman, and Palmer, I964).
Recognition of treatable endocrine abnormalities in the more extreme cases of arhinencephaly is not important. Such endocrine abnormalities are consequent to maldevelopment of the pituitaryhypothalamic axis and have been found at necropsy for many years. Klopfstock (I921) claimed absent adrenal glands in a cyclopic patient, and Haworth, Medovy, and Lewis (I96I) in two out of three arhinencephalic cases, failed to find the pituitary gland and the adrenals were hypoplasic. Case 2 (see Fig. 5 ) shows an absent pituitary gland. Badtke (1948) found an enlarged adrenal gland in an arhinencephalic infant and Cases 4 and 7 also showed this.
Pituitary malfunction has also been recognized clinically. Pitressin responsive diabetes insipidus, adrenal insufficiency (Hintz and others, I968) , and diabetes insipidus (Robain and Gorce, 1972) have been described. Ladurner, Summer, and Reinisch (1972) describe the clinical and pathological features of a two-year-old anophthalmic arhinencephalic with pituitary dysfunction. The similarity of this report to Case 2 in this series is striking.
Recognition of such endocrine dysgenesis becomes important in the less severe cases of arhinencephaly which may survive to adult life, especially in view of the report of isolated endocrine dysgenesis (growth hormone deficiency) in a sibling of two familial cases of holoprosencephaly (Romshe and Sotos, I973) . This finding shows that in the familial cases of arhinencephaly the severity of clinical involvement can vary from neonatal death to isolated, treatable pituitary dysfunction.
The possibility also exists that arhinencephaly can occur with hypothyroidism as McDermott, Insley, Barton, Rowe, Edward, and Cameron (I968) described both conditions occurring in syndromes caused by deficiency of the short arm of chromosome i8.
The familial nature of some cases of arhinencephaly has been noted for many years (Klopfstock, 1921; Grebe, I944) . These familial cases showed great phenotypic variability, involving many systems. That a prezygote, preuterine origin of arhinencephaly can occur is suggested by the rare occurrence of twin cyclopean or cebocephalic monsters (Ellis, i 865; Duyse, 1905 The mosaicism of an extra piece of chromosome material in a cyclops (Pfitzer and Miuntefering, I968 ) is similar to the cytogenetic finding in the oculo-anal syndrome (Schachenmann, Schmid, Fraccaro, Mannini, Tiepolo, Perona, and Sartori, I 965 It is probable that many of the reported twin and familial arhinencephalics previously reported had abnormal chromosomes. It is important to recognize these syndromes clinically and ophthalmologically, and to determine their relationship to such chromosomal abnormalities. The recognition of carrier states, and the in utero cytogenetic studies of amniotic cells may spare the unfortunate parents of such monstrosities from similar traumatic experiences.
Summary
The ocular features of eight cases of arhinencephaly have been described. Prediction of the degree of brain involvement from the eye defects could not be made, but eye abnormalities were present in all cases. The relationship of these syndromes to chromosomal abnormalities is emphasized. In the less severe cases treatable endocrine dysgenesis must be excluded.
